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Human serum albumin protein fragment (A) comprising a centre part 
of human serum albumin, human serum albumin fragment (B) lacking in the 
, C-terminal portion of human serum albumin, and human serum albumin 
fragment (C) lacking in the n-terminal portion of human serum albumin 
are new. 

(A) pref. has an amino acid sequence of 123-methionine to 
303-proline of human serum albumin. (B) has an amino acid sequence of 
1-aspartic acid to 303-proline; and (C) has an amino acid sequence of 
123-methione to 585-leucine. (A), (B) or (C) may be fused with a signal 
peptide of E. coli alkaline phosphatase to give a fused protein. A 
plasmid contg. a DNA sequence to code the fused protein is introduced 
into a host for transformation, and the transformant host is incubated 
to express the corresp. human serum albumin protein fragment or fused 
protein . 

USE /ADVANTAGE - C-terminal lacking fragment (B) does not bond to 
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<dATP. dGTP, dCTP. TTP0&£9J) 1 *f . 10X & 
ffift (70»M Tris-BC* ( P H7. 5). i ■« EDTA . 200-M 

NaC£ , 70-rt HgC£ s ) 3 a* C St ffl 18 © * £ &II X 
X£&Z30et 37X T30^re1«flr 

1. Het(123)-Ala(151) 
A CD^fig 

5' SSCBa.H I 6 5. 3' & It £ C 

HpaC(Hspl) (> 5, *<D -*t3gIJ# 

t h j&vff T A' 7 ^ y CD He t (123) - Ala (151) £^ 

It-**. «BTOM*a*J:<r*fc»K:* 



Wfifl¥ 2-227079 (7) 

{fcffl3*l*3 K y (preferential codona) 

03 r yt:Mt 5 tRHAiitt-ttc^iiBrtt:^* 

K#£UT*$ (fci^tf. Ikeaura.T.J.Hol. 

Biol. 389-409(1981) ;Couy.N. I Cautler.C. 

Nucleic Acids Res .JJ>, 7055-7074 (1982) ) * BJ SR 

-f y $ nfcKfll***. 

£ 1/ * *• K : 

5 ' -GATCCATGTGCACCGCTTTCCACGACAACGAACAAACC 
TTCC- 3 ' 

5 ' — AGGTATTTTTTCAGGAAGGTTTCTTCGTTGTCGTGGAA 
AGCGGTGCACATG - 3 ' 

5 ' — TGAAAAAATACCTGTACGAAATCGCTCGTCGTCACCCG 
TACTTCTACGCTCCGG - 3 ' 

5 ' -CGAAGAACAGCAGTTCCGGAGCGTAGAAGTACGGGTGA 
CCACCAGCCATTTCGTAC - 3 ' 

£Caruthera h (Hatteucci*H.D.ft.C/Caruthers. 

rt. H. Tetrahedron Letters 21.719 (1980)) K <fc 0 

IS (Applied Biosysteas ^f-*^380B) £ ffl T 



^flJc$n/;DNAfl[ (*ij30p-oles) 50 
■ F1 Tris-HCI (pH7. 6 ) . 1 0«H flgC I i , 5 ■« *>' * * 
* 5 4 r - 'U&l/ 0. 2 •« ATP* * (50 

/rf ) 4>T6m&0T4#';*^U;r*- 
(^faiS) #£TT37*C. 60»BI«at*:iC 

«t ♦) s ' -a* yfiSNfcu fc, 
v ^Sfl:*tifc77^> y h 4*€S-tr loot 

»i y ^£ff ofc. 2 /rf 0T4 DNA'J — -fe" (800 
SfSfe) £JjD;lT16t "C-»«?ai7 7 ^ 

> y hr B 'i£iiteLT-*:fc-77/,' y riLfc. 
*c;0i*«7^/y^ HpaH(Mspi) ? 

VJWf LT96bp©7 7 / / y r 

t HM7fl/r$ y tPrfrMet(123)-Pro 
(303) $3-K tiDNAKfrflfli8 

IE t r da 7 ;i> 7* $ y©7 U^Jgffl^3- 
KT *ep**r£*& . 304* § 0 -fe 'J y£ 3 

EW*tt;-l«tUb h cDN A ^ O- y (HSA-IA) (£ 



% W 1 : 3& 6 12 ) £EcoR 1 CfcOVJKLTb Ufa 

r $ ycONAgB^* wo aj ;ni/7X 

5 KpUC 19 0EcoR I g?{K»Attr7X^ K 
pUC-HSA- I £ ftKIC fc. 

pUC-HSA- I * Pst I TWW 4b/:5' «(D 
•J y & S * /< ^ 7" U 7 7 * U 14 * X 7 r 9 - 
TteSl,Tl&£L*:&. Ilpa Q (Msp I ) TVJWiL 
T 750bpCD7 ??/V\>£ty*)ftLtz. Z ® 750 
b P 077^> yh*IUfeWl^fcV^T^fiStUfc96 
bp® 7 7 ^> y K <tT4 DNA 'J ^ - T Kpa 0 (Msp 

I) Oft«*«^±©^^*»'lffl LTfc£ Lfc*. 
pUC 19©Ba»H I i Pst I ©lfir^tl!9©A$ 
©7 7 ^>yhiT4 0NA'J^--b*tC<fc*)iftSL 
pSAL I 7* 7 ^ 5 K^^fc. 

1gjjg<3, M^gSgftfllffl-r 3 * $ K p A T - t r p - 

phoA-sAi n g> aa (m 3 bp 

pSAL D *Ba.H I T t TMiS t^«^ ^Wffl 
D N A # 'J > 5 ! ¥rt^«SiL/c 
a. HindfflTWBlLHSA cDNA^^t* 750bp©77 
^> y h -^pUC 197" 7 ^ 5 KtCT All 
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ffl7^*ytt*^7r^ — "t" (phoA) © > ? + IV 

rf-K^n-KrsAxy-^-E^ia*^ 

fc'r^X^ KpUC-phoA <£^0f 2 ) £ Bpa 0 (flsp 
I) T^KI/n >:ISiDNA*'J>7-fI t¥ 
<t L/c&EcoR I TgjBrLs 'i-/-EH* 
^fc 69bp©7 7 *V y r * :<077/^ 
r <t pSAL 0 &*©£& t I- jfiLffl 7 $ ycDNA© 
— 750bp© 7 5 ft V V £T4 DNA 'J 

iltt $ ^ tCpUC 19©EcoR I i Hind ID ©~ 

Ilfifl;«i075^M^fl)77^> y h <fcii*S L 

V -^-K^iHSA cDNAgfl#*<Otfa< 0 / C pUC- 
phoA-SAL D 7* 7 X 5 K € ft fc. C © J; -3 £ L, T il 
+l^phoAi/^^;u^7*f* K^3-Kti'i- 
^-ffi?0 iHSA cDNA© — gi £ ©TaJC * 9 \s * * 
Kffi?ljGCATCC^7 ^' 7*^ -KJIi L T £ U . 2 AS 
07 USfCly-Ser £ 3 — Kf-Sfc^^UKtCw 

©itt^iie^K a o nsffi&a&sapboA 

•> ^"t- /U-<r-J- K -Gly-Ser-Metl23 — pro303 t t> 

9 Nt it £ £ 5 . 



ttffl¥2-22707H (8) 
/*/i"<r*K-jE*fc h']fiL?ff7*7' % y©»£ 
* y K 0 «©fc#Cffl V*fcpAT-trp-pnoA-HSA-A 
(**W3 1Cf4 ; 8HB63-037453) 
fc. pAT- trp-phoA-HSA-A£EcoR I £BindQI? — S 
ffllftU, phoA y — ^ — fi£ £0 — HSAcDNA 
«^^^^07^> y h £ . pUC-phoA-SAL D 
r 7 X5 K6EcoR I iHindDICiO— fiffli^fcUT 
& <b ft £ 800bp© 7 7 ^ > y h £T4 ONA y A' - Hr 
C J; 0 ilte bpAT- trp-phoA-SAL D 7" ? X * K £ ft 
fc. 

pAT- trp- pboA - SAL II 7* 7 X 5 K £ A 15 SHB101 
tC^fftr»£K<fc$ 3 A t AlSBHBlOKpAT-trp- 
pboA-SALU) £ftfc. 

RFrtcSftX^a^m 10308^ (PERU P- 10308) <b L T 
pAT- Trp-phoA-SAL n£&*r-fSA5fiffi££*A 

iaa?^* 'Jtt*x7 r ^-■fe'o/t/^rf 

Kit ubi •» 7 ;u 3 yfcfr*©iSi££GE£i*© 



pAT-Trp-phoA-SAL II AUfflHBlOl 5 

7yfi/'J y^25«/iitC , /i' l J7 (LB) 
l§ ife ( * h h y 7* r y 1 % . « S X * * 0. 5 % . 
NaC£ 0.5%) Cf*«U. 37'C 18I#P H 1S t r> * 

U/c. c ©*§«& o. 2 7 y f *> y y £25«/ 

«£#C* 5 a2 ©M9- CAlgfft (NatHPO* 0. 6%.KHtP0 4 
0. 3 %,NaC£ 0. 5 NH«C£ 0. 1 %,CaC £ , 0. 1 
■ H , H«S0, 2 «fk *f UK0J%) CtefcL. 
30^37t TtSff Lfcyfe, R3JftST*U-/?- 
-f y K - /U7 ^ U ( I A A ) £ 20« /*£ <t « 

*J^jfjn*/c. $ *b£37*C T 5 ~~ 7 BASIS* ^ « 

±&©J; -3 CClfft U/c£#fc*7000r P . . 5# 

25bH Tris-HC£ (pH7. 5 ) . 10»« E0TA . 1 »M 
PMSF (^^ib7*-^> f ;u^;i/* 

59 S y "/ * - i ^ 0. 2 og / >£ JJO A. ^ . 37 



x is^ war ^ c t k ^ o . *i»*<flni:**u r 

Z ©f¥ig®* tK^UI^ ^aiUfett, lOOOOrp., 

lo^a^t. ^ 7 * a r 7 x h £tts * * fc • c 

0X7x0^7^ h*20%->9tl!?6[ C25i« Tria- 
HC£ (pH7. 5 ) > 10-K EDTA ) C H # 35 £ * * tK 
j§ t|i x # y hny*tyt^f - ( ^ -f 7 iu « : 
8)KJ;*)«BLfc. 4 'C K1*^T«»«* 15,000 
rp-. 20^ifi^L. ffi <♦= 3SE ^ » /c • C©@^« 
$^25«» Tris-HC£ ( pH 7. 5 ] tC H * 2! $ * , 4 
t tC^V>Ti¥iSi?ft^l5.000rp« . 20#3<bUfc. 

s d s - Hg y 7 ? y ^7 $ k v^gm^iji 

1 ) B<M£areK®fttfr 

JSIt/fi 0. 5 «£*7000rp. . MSU 
/c. Bfr* 10 p/© S D S - * y r/i/fc (62.5-M 
Tris-HCfi (pH6. 8) . 2% SDS. 1O%->0IS. 

5^2->^*r h^;-a/] tc^ios-ti-. 
loot 5 c: n^^i»y^«fitio%© 
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5 D S - * V 7 0 % ) )\>7 5 K V* fl* (Lae««li CD # 

6 : Kature(London)2U_. 680(1970) ) C 7 7* 7 -f 
tv «*ifcfi!l£fTo fc # 

2 ) *i8ttS#0#tfr 

£2£25«M Tris-RC£ ( P H7. 5 ) C 15 * 1 £ * . 

IO0X 5 C UJ: 0 , *r§tt£GS£ 

pj i3 {fc £ -£ . V /vU £1 & iJi £ fT r> A: . 

3 ) 

* fid ** 7 & . V ^ tt £ ft (^f-yj ')7 
y h • 7 ;i/-0.25%. x^y -/M5%. ftSU0% ) 

U:IRfeSa ( A-f * 5 v K*t33. tf^ 55632) 
tz & L . Bft ft U fc . 

frxXg-yT'o? f» £ ft fS £ £ 5 £ 

SJgr L rt: - h a * A> d — X 7 -< /P^ — (Bio-rad, 
Tra os-blot©) . &U f 7v h ^ ^ fcfc S3 3 



2-227079 (9) 
( 2 tt) ^rovx-f X^Jfc (0. 3 9< Tris . 
i.44&^ > V . 20% > * / - AO CiS t fc. 7 
a y r * ^ ^ ?& T 2b £> U & t A: * 3 v • 
v K±Ctt«, 7^/w^-. ttfiOWCfi 

£ fc> * . X3vf/<7 f'TttJ^, 7" a v r w 
y ^3H(TEPC0tt33. Model:TC-808) C -fe vhL 
fc. 7"d v r < y 200. A. 1 I^H 

3 % Ik to £ f T o fc . 

ft tt ** 7 ft . 7 * ;u * - £ y ^ ^ *b ti t . 
T B Si (25«M Tris-HC* ( P H7. 5 ) . 0. 5 M 
NaCO T10^^Ht/c. 3 %*' 7 * y A *3 © 
T B S #?30#&3 U fc ft. 0.025 
%T«een-20CDAo/:TBS« ( TTBS « i ft T B| T ) 

K t h 7 ^ 7* $ y - -7 4* ifiL Y* CD I gCI^ ( 
v -<^tt«) ^ 1 7 ^ V A 0 CDTTB$ft?2000 
fStCS&KU. COffi^CC7^^^-^iSU. 2 - 
18lf PliltoS t fc. ftC 7 4 ^9 -£TTBS&*K 
5 #&mLtz. Z £ S>K 2 @lTofc. 

I g G - 1* *' - Si*7 * t* • ~<)V** •> 



^-■fc"«»mi*(Bio-radaS) ^Uf^Vt 
If OTTBS«T3000fgtC?&# Lfc« + tC7*rt^- 

£TTBS«T2lsU TBSfcTllk * n ? tl 5 # 
IH 0.015%H,O t . 0.05«HR P*?-f 

~<a y ? / y b • V — * V Y (Bio-radtt) . 

16.7%> ^;-;i/tfoTB sat:7-< ^^-^ 

?5t. 15^SS5$*/c. ftC. 7-f^^-**tC 

*-r wtt. tt^Rftcwatfc ($4 

0) . 2l000£O(4«"t:*«»W©*!l!4J«* 
*< K y> h H fc . 

t;r 5 X 5 KpUC-phoA-»HSA CD ft S3 

(g 9 w ) 

A!fia7;i/* u is * x 7 r * fr^r 
* K iiftlft t h jAl 7 7w y ? VAOI^ y a ^ 
Jt*3-Kr*DNAEW*^C*l9%W3ce» 



OpUC-phoA-HSA-A^ EcoR I t Hs P I T — fitHft'L* 
7 * 'Jtt*^7 7 ^ - -b* O *> ^ 7^ ^ ^ 7* -? 1 K CD 

"h Ifiirfl 7 ^7* 5 V A CD 152{i0 7*cr y CD 3 K y 
^TCDWiS (^SOObp)^VJO tflLfc. -^ffJIS* 
ru7*ot ^^7^7* 5VAOo^fiSc]Pit f-jfil 
»7Wr/A 0 303tt <D r o ij y S T * 3 - K 
|5A<, 304ffi CD * y ycD3 Ky (TCA) 
/\* — ;u 3 y y (TCA) tcBlft 5 D NAE« 
^ ^t^iatft^r 7 X 5 KpUC-HSA- I ' £ «3p I t 

Xba I T-SrSffcL. l53(icD^;u^ 5 y&frb 
356i2CD V '^-vi -CCD5I8£3- Kti ( L 
^ L 304 © ^ /n* - d y y t 18 iR « >* ± f "* cd 
TUBE^li 303 CD 7" d 'J y£TCDpH££3 — K 
6I0b P CD D N A»r^* ^/i. Z ft £ 2 O 
CDDNAWr)V*. T?^ 5 K^^^-PUC18 ^ 
EcoB \ t XbaIt-C-ffi^^tT^A:A$«^CD 
8ff >T (I*j2660bp) t a*£ $ * ^ C t J; . 
II 7 ^ is U ll*A7 t ^ - ** CD •> ^ t *< t * y 
£J$.Q t b Mvft 7 ^ y A CD Aspl-Pro303 CD pI 
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V*<9 «(phoA-«HSA) * 3'- K 
f * D N AK?d£S-C*fttt* r 7 * 5 KpUC-phoA 
- iBSA fcfllgUfc. 

g*fcS«6. *HMT*3» *Jtt*X7T *-*»>^ 
t-*^7** K £ 3 J- H S A ^OM^^ 

tfi»^r?X5 KpAT-trp-phoA-HSA 

©ttB3 (W9H) 
±827" 7 X 5 KpUC-phoA-aKSA ^ BcoR I £Hlnd 
IB T-fiMft *ttB7/i/A')tt*^7r;- 
■tf + riUHSA £ ©B4£ * y /< 

0 ff* 3 - y T * D N AffiJJ* 930 ffi C ti * . 
* tt O 7 * a »;H*^7 7 ^-t^/^^rf 
K t tfE a t h Ha v* 7 ;t/ 7' 5 y A © Si £ * y a ^ 

©Siacffit*fcia»X.r5 A 5 KpAT-trp-phoA- 
HSA-A J&^EcoR [ &HindDI&CDrftmftCJ:9«D 

7* 7 X $ KpAT-trp-phoA-HSA-Att^Mffl h V 7* 
h 7 7 y 7 o * - ? - 0TtfcC#£r *EcoR I 12 



»BB¥2-22707fl (10) 
f/tiu^r^Ki*!^ Hto«7/uysyA(D 

3' {H#HWK?0*<ttflO*©ft&CHindBi28 

Eco8 I iHi a dffl*H^fc-«Mftc,fc*)»€>iifc 
±$«^TODNA|frM-ti±iaffl7;i/*ytt*^7 

S y A O at ^ ^ ? V £ 3 - Kt4DNAfi?(J 
* * fc JB £ tt »K Attar** ■jt£jfcA7r4' 
-*'^^**^r^K£$-HSA£©i3i£*y 
'<*»*3- Kti D NAK«*ttEeoB I - 

Hindfll8lffr£jllS1"*C£K:J;<K A15 8I h »; 7* 
h 7 r y 7" d * -^-81 ai y y^sr 

*%^-cMttii$^o^ia»ir7^5 kpat- 

trp-phoA-.HSA £ WHS? $ fc. 

pAT- trp-phoA-.HSA 7* 7 X $ K £ A tt ®HB 101 
C^fffcift&Kcfc 0 3A AttaHBlOKpAT- 
trp-phoA-.HSA)£&fc. C CD * tt H & X P S S 
$10952 *<FERN P- 10952) £ LTl£&#K£fc&: 



tflftxr?^ $ KpUC- tHSA©flgffl 
10BI) 

SUSfilittxr 7 X 5 KpSALO ttJAJRb hjfcfl|7 
;u7 5 y A ©Meti23**&Pro3Q3* T* 3 - KT§ 
^DNAK]^fl$t^Ti^♦), Ba»H I £ Map I £ 0 
-SiflffcC -fc 0 «e tI23- AlslSl $3 - K t 5 D N 

A»rfr (^90b P ) * :n*^w*)ait/:. 

±52 7*7 ^ $ KpUC-phoA-HSA-A* flsp I £BindE 
iflSififttt, Prol52*6J«»fc HfilY*7* 
7*5 yAOH*t ->H/;fc«flT$>*leu585<£3- 

KL**C*©3' M#HKK?i|£*6-ttl350bp 
©KK£afc. C 2 -PO»l^^pUC18 £BaiH 

I £HindD £T -«ffiffc LT»fctt2660bp© D N 
AKr^-tatSt, Metl23-Leu585 ($S*g H S A ) £ 
3-Kr*DNABW**C-fflft;tr*X$ K 
pUC-tHSA*J§tt'Lfc. 



7*7X5 Kp AT-'trp-tBSA©flgg (3U0 
5SJSHSA (Metl23-Leu585) * iK^^T < 
r 7 X $ K *« ? ^ -pATl53££ 

*c txAtta h y r h 7 r y***a y4*or 

° * -&tftr P L© S D KM* tt 

ffl 7* 7 X 5 K ^ ^ - pAT • trp •£ h 'J 7* h 7 r 

y*~<o y&*(DK#j0Ti££&* ClallgtSSQI 

(iT^o^L. MS ^«sdna#^ 
*ai^oDNAKfrt#fc, -36r, a^h him 

707*7' $ y A OMetl23-Pro303 (SAL 0 ) £3- 
KTipNAKfllfc^t/tattAr*** KpSALfl 
£fletl23 3 K y©a8JIt:*)*Ba«H I ISJfiiSttTW 
Wt/:», H D N A # V > 7 - ** I C <fc * K 

il«>^. *td. SphlT^JKrts SALH^3-K 
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pAT-trp-SAL D Ufc. COpAT-trp- SAL D 

£ SALDDNA EJlOTitCffllt* Sal I 
{a?SJSrL,fc8K *BBDNA*»J>5-t , IT 
-*0[ D N Affi#£iffc> £ & £ BaiH I t£ J; 9 

SALDDNA ©5' *ti60&&Tgj»rL. SALDDNA 

£ *fl Hi • B* £ U . :HT»fc^:§«^©DN 

AKfr^pUC-tHSAr^ X $ K £Hind HI TVJBfi 

*«® D N A V / 7 -** I 7-*tiii^*a«), 

Ba.BI T«KUT»fcfi»H S A*3- Kt* 
D N AK?|^ tt' DNAiltiiS^fifflH SA 
amffi*&»*7'7*$ r'pAT-trp-tHSAfcfJt&Lfc. 
P AT-trp-tHSA7"7 X $ K £ * IB H HB101 
fc£ £<fc 0 L^ISSHBlOl <pAT-trp-tHSA)* 
fffc. C 0*»BttfikX«fBaF*lO95O ^(PERM 

p- 10950) t Lxxx&%&®L&toi:m&tt®?im 



?*BB¥ 2-227070 (11) 

*/l^7*K£SttHSA£fr6fig* 
M&f V >< 9 gphoA-tHSA *ftg-r& 
Ifltt*. r 5 X $ KpAT- trp-phoA- tHSA 

<? ff a (a na? 

t Ki SAL D ©»£* y A * ft* ffefft-f 5 
ata^.7"7X ^ KpAT- trp-pboA-SAL 0 £ SALDDNA 
E?(l©Ti££#£T Z SAL I t2m8ptt?g»r 
9l/;a, 3fcffi**»fflDNA*'J>7-*IT 

X 7 r ^-f ->^t/^rf K £ 3 - KTJDN 

AKjit salh *3 - Kr * d n Afiewona©^ 
3-Kr*DNAKM*<aisufcfliia**trDN 

AKfr*»fc. pAT-trp-tHSA^HIndDITyj 
fftt. DNAjR'J > ^--tf 1 T«iat-*H«» 
£ S>CBa.H I T«JWrr 4 3 iCj; 



HSA*3-K1"*DNABZM*a*>fflLfc. C 
*l<b 2 O© D N ABfffi-gitlt Lh 7/U*'J1t** 
7T*-***>^*;u^r*K<fc*a8SHS A 3&<Ba.H 
I BfitENGCATCCC «fc 0 3 - K $ tl *Gly-Ser 0 
^ 7" ^* K & — CttSSftfcjB® 

y;^ ffphoA-tHSA * Ig^f *lfl»^7 , 7 
X $ KpAT- trp-phoA-tHSA £ It 15 L ft . pAT-trp- 
phoA-tHSA 7*7X5 K£*UBHB101 C^lffe!* 
0 9 A L*IflfflHB101(pAT- trp-phoA-tBSA) 
C 0 A»ffitt»XWffi5mi0951 ^ 

(perm p-iosi) t Lxxmmft&tiL&vixmmft 

rf K t \ - n 5A^fel?BBHS A 
A&tt^*©ft*g 

pAT- trp-phoA-«BSA . pAT- trp- tHSAX ttpAT- 
trp-phoA-tHSA £ & *f T S * SIS 9 £ <fc 5 * U S 7 
;i/ * V tt * a 7 r * - *" © -> t & *< 7" * Kit 



pAT- trp- phoA - «HSA „ pAT- trp- tHSA X pAT- 
trp-pboA-tBSA £ O fflHBlOl t* * 5 ■£ © . 

7 y tr •> y y *25«/**t;* V 7 < L B ) fcifc 

< A £ h r 'J 7" r y 1 X * »Sl*X0. 5 
NaC£ 0.5%) Cfcat. 37tl8ltnSi:5«« 
ti. C ©tS«« 0. 2 ■££ 7 y t: is »J y *25«/ 

5 «£©M9-CAlStfe (HaiHPO. 0.6%.KH.P0« 
0. 3 %,NaCi 0. 5 NH.C< 0. 1 %,CaC £ « 0. 1 
■ Ft. H<S0 4 2 /jfUSa8%) Cgftlr. 
30^37t T*§ft t^ft, K*«9«"C*^ 3 - & - 
4 y K-^7 0 *) n,& ( I A A ) iZQa/atttl 
Z*TtojLK. $ T 5 - 7 HIKIIfii -5* 

« * It ^ . 

±ie©<fc -5 CHIt Lfci§*ift*7000rp« . 5^ 

ZSmn Tris-HC£ (pH7. 5 ) . 10«M EDTA . 1 »H 
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PHSP ( ^» -3 It 7 i z~ }V / j-JUAntiH i/l/) £ H$ 

nhr^Xh (X 7 x ci 7*7 X r) *<l»^Hfc. 
C©#8ifc£**tC£0, ftaJLfcfc, lOOOOrpi, 

lo^a^u. * 7 * o r 7 x r £ ctst***:. i 

OX7xor7X h £20% *> 9 ftjift (25iH Tris- 
HCi ( P H7. 5 ) . IObH BDTA + ] tCH#&$*. 

* is * -e # y M^*tyt-ff - (/-f7^«: 

8)iC<fcO«#Lfc. 4 t 15,000 

$£25«H Tris-HC* ( pH 7. 5 ) tZ M f? % £ * . 4 
t C*?CiT*»S* IS.OOOrp. , 20#aOLfc. 

i ) a^teisso^^f 

jft a 5 «££ 7000rp« . 5#&/fcL. 
* ffl^*10^©SDS-^y//l/« C62.5.H 
Tris-HC£ ( P H6. 8) . 2% SDS. 10% •> s fcs 



ttB8¥ 2-227073 (12) 

lOOt 5 a&SLfc. 3 ft£#8y;i/«ISl0%4> 
SDS-#'/7^'J^7i Ky (Laei.li CD ^ 
: Nature(london) 277 .680(1970) ) C7rH 

2 ) *i§14S#0#tff 
82£25«M Tris-HC* (pfl 7. 5 ) 

3 ) Sfefe&tf JBI& 

*ttl*Ta, y Sfe ft « ( ^ •> - 7' r 

y f. . 7^-0.25%. X ^ y -;u45%. S*K*10%) 

l/;ISfeSB (a -f * 7 v KttSU *r ;u 556 32) 
cc b . JK fe U . 



3J8r U - h o t ;i/ o - X 7 * /U ^ — (Bio-rad, 
Trans- blot© ) , ft^9y ^^^83 HHzEt & 
(2ft) * 7 o y 4 ( 0. 3 % Tris . 

1.44%/'i 20% > * / - /U) C«Ufc. 7' 

v k _L £ it <£ s 7 - , 

♦a £ fc> * , X3yf/<y^tti*, 7* D v X ^ 
y /3£B(TEFC0tfc£L Model :TC-808) K -fe v h L 
fc. yD-;T^^«^H, 200. Ax 1 

ikttltTft* 7 -r /u*-£y;u^£ti*<L. 
TBS« (25»M Tris-HC£ ( P H7. 5 ) . 0. 5 M 
NaCI ) TlOtf&SLfc. 3 %tf 7 f- V AO © 
T B SftT30$r&SL*:&. 7 < - £ 0.025 
%Tween-20 © A T 8 S% ( TTBSfc £ &> T *& t ) 

Utt h7^y S y-^f +'liijK5 | gCi^ (* 

v "OUtblD -£l%-fe'7f-yA0 OTTBSifl[-C2000 

c©«*K:7^;u^-^jftL. 2- 



^--tr eimm^(Bio-radttS3) «lXt'7f^ 
S®TTBSfc-C3000mK$KLfcift*C7 ^ ;u ^ - 

% TTBSfft T 2 lx TBSftTMlk -e^^llS^ 
r B mofc. 0.015%H»O,, 0.05%HRP*7-r 
^ d v 7*> y f * V * y KBio-radtt) . 
16.7%> -;u^W(DTB SfcC7 

15^Si&$-t*:fc. 7-i^^-^^tC 
ott30^JttffiLfc, K t h • 7 ju7 $ >iKft£$. 

H) . ^^1^37000 0{iatCphoA-BHSA . 
t*b49000 ©(iS^Jilg^ H S A. *LT#*t 
^51000 OiflLS^phoA-tHSA s O -e ft * in C ffi ^ 

#%g! 1, iE «^ h it M7^r ^ y AcDHA^t A 

iES t hlfllvfl7^75 V AcDNA^ tt?o-y 
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©7'7-M^ , ^ / '* , - i/ > * C «fc * * * U ■ 

— s- y & tz #> 3fcECL0KTECHtt CD iitil**<£ * 
-i UTtttf* *tfc t h If cDNA 7 < - £ 
ffl^fc. ;itllffl»*fc7r-i>£*nBYl090 

5. 5 x 10 s ti9£ L B3S^iSife ( * Y 7$ift + 1. 5 

%£^) ±Cjgj£3**l»*DNA*;< 

7 4)1*9— (Aiersha«*tHybond-N) IC&Lfcft. 

*f K3i (itsttsio'cp./^) * ro-y i 

L, X ffl ^ * 2 '} — - y ^ L tc (Benton I Oavis 
Science 180-182(1977) ) . d © 3 « © 7* ° 

— 7 f &&*La»nb (Nucleic Acids Res JL-6103- 
6114(198l)C«fc,T«SSn>S: t Mk?ft7;u7*$ 
ycDNA©K?!l© o *> 5 ' ftHKffltt (ffl^M*&© 
ATG3 K y «fc 9 12 K .Lift A^ATC 

15 (7 U*«S©> 5-^-^3 Kyf«i)5AT 
CJ;*) 9t§©7 i;KD>f *> y £ 3 - K 1" * fflJ 
#> *#t/*>©(HSA-l) s 2483B©/ 'J f-y* 



»HI¥ 2-227079 (13) 
260#S©o H •> y*3- Kti <>© (HSA-2) . 
tftfC 576* g .©>< V y ->^5fe« 
585*B©n '>y^3-Ktiffl^i^tiCtt 
< 6 * ? YiphWLh 3 ' -^BK«««t 

c&©(hsa-3) tn v&mthh. cn^om 
-y©ia$K?d*m 5 siKit, coro-y© 

£fl^i S tA D N A •> y * «r 4 * - K <fc 9 ft tl 

tai* ( r - 11 p ] atp t # u * ^ u** K* + - 

•fe'fcJBV'Tff-**:. HSA-2 7»tt© *> ^n*** 
ifc 200<H© I s 1 1 1 ? t3 - V © 6 5 4 fl9© £ a — 
y jtr» <9 D N A £ 19 93 (Bl a t tner <b Sc i ence 202 . 
1279- 1284 (1978)) L . Z tt£EcoR I 6* * T TtHt U . 
riUfcfcj© * * - * "f ° v h * HSA-2 7*o--/£/n 
4 7* 'i 9' 4 % £ Hi" (Southern. E. , J. Mol . Biol, 
503-517(1975) ) • *\ 4 ~t *\ 9 < X\*1t? ? t 
y Y \t3 r>(09 o-yfrt>&t> ft * * 1. 8 kb , 
1.4kb. I. 3 kb©£ £ "C & ofc. :0^l. 8kb 
il. 3kb©fi£©77^>yr£pUC 19*< * — 
tZVf 9 □ - - y ^ L . d © 7' ? n-y£ 
HSA-1 <£HSA-3 * T a -7 t LX 3 o ^-^ 



-{ T 1 ') /-f t'- ^ s y (Grunstein &<fctfHogness 
Proc. Natl. Acad. Sci.U$A7_2, 3961-3965(1975) ) C 
£ *) A 9 'J L/fc. C©fc&HSA-3 © * K -< 

y 'j ^4 xti ^ o — y JgtiKHSA i - a) 

tlfc. zg> 9 o- X0#8D N Affili ^fi5K?f 
* -M13ipl8 *?J;tfipl9 fiP-DNA ±C 

y& ( Sanger. F. , N i ck l en . S . *? <fc Coulaon, A.R. 
Proc. Nat I. Acad. Sci.USAli. 5463-5467(1977) ) tC 

«k ») *«aew*K*ufc. -^hsa-2 «rn-y 

itTfTo/ci gtll 9 x*—V 5 — 9 ^4 1 x ) 

? 4 * y k fc^ T ffi © •> ✓ * ^ £ 4 a. *: 

? d - y © 520JBC o^THSA-l ^ra-ri 
l/TS^7 , 7-^W7'H'0*-'>s y £ *t 
1 ffl©HJ!4©>'^t^*4^5^ p — y igtli 
(HSA-H) ;n3d>^r-'>"DNA*IS 
» LEcoR I jfiftfttCOOTHSA-1 $7*0-^^1 

Tffli>tf-y^-f / v a y * if 

1.25kb© 7 7 ^> y h (HSA- D ) ^d-^/n 



5*--> 9 yiTftSUw. HSA- □ ttHSA-3 7*0 

BSA-nti*^jK+->;p^&affl^3 - K-r*i5^* 
^g. hsa- i-Attt niaY(l7^y5 y©r 

SMS*3-rt«9»**^ *^>^ 304#§© 

* y y * 3 - >* r * a K y (Tca)*<ibkh± 
3 k y © * ^" - ^ 3 i-'yTCActfti/T^s: 

<t*<*?*^fc. :02OODNA77/>nO 
$0PaH3RJ&EI*5ft 6 iC^t. W*l2tt^^ h© 

^^g<2. r ^ X $ KoUC-phoA©ttg 

^liH7/U* U 11*^77 ^--b*©'>^t^^ 

7 X ^ KpUC-phoA^ &©WC UTf^lSLfc. 
^ilffl7/v*yft*^7r^--fe*©*>^-f^^ 
K*a - Kt *T&©ffigKJd**ri- * D N 
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EcoB I 30 

AA TTC ATG AAA CAA AGC ACT ATT GCA CTG 

G TAG TTT GTT TCG TGA TAA CCT GAG 

Net Lys Gla Ser Thr lie Ala Leo 

60 

GCA CTC TTA CCG TTA CTG TTT ACC CCT GTG 
CGT GAG AAT GGC AAT GAC AAA TGG GGA CAC 
Ala Lea Leu Pro Lea Leu Pbe Thr Pro Val 

Nae I 

ACA AAA GCC GGC G 

TGT TTT CGG CCG C TT A A 

Thr Lys Ala 

flpa II EcoR I 



K©EcoR 1 *4 rCflAT*fc«>K»ttb*U 
Hpa D & ft £ ?!l tt & C HSA - A & 3Pi ifi fc * £ Sft £ * 

fl/^rf K*»j*r $«&©7 $ y fig (2i# 
ao?7^) * 3 - Ft* ^ k y©taa-c Si* 

£T S J: -5 C t 5 fc ^CStf £ ftfc. 72*£U 

KJ^£j£*DNAf52*ti Caruthers^ 
(Hatteucci.H.D.and Caruthers.H.H.Tetrahedron 



»BB¥ 2-12270/f) (14) 

* 

Letter* 21 . 7 1 9 < 1 980) ) C J: 

75^4 rfc*£fflLfcaWDNA£/S«(Applied 
Biosysteest f /1/380B) * ffl IvT £ *t fc. £ 
J&Ztlt: D N Afttttfc tfSOefl Tris • HCi 

(pH7. 6 ) . 10. M MgC £ , . 5 ■«*>" * 7 4 r 
-A'&tf0.2iHOATP4tWf 4iS(fll (SO*) 
D N A &©&* ©#S (21p«oles) * 

tfcit^a) #?3ett37x. 60#&ar * c tic* 
*) 5 ' as* y *ttfc Lfc. 

±K© 'J ^K/fc$ titz 2 *© D N AiS££t;i3 
CSt 100*1) lOOt o*i»c An. o^T 

L fc 2 'J yfiUfc D N A *pUC 19 r 7 7. * KC 
Ifl^iAL'KtC. 3 0^ N A ft fell &*. 

T&SpUC 19 7*7 X 5 KgEcoB I T 9J tff & 5 ' £ 
fc© U ^SS*»$f 5 CitC^ODNA')^- 

C 1 «r©pUC 19 DNA£ # V ?S«20a/ 



(50bH NaC£ , 100»M Tris * HC£ (pH7. 5 ) . 7 
• H HcCJ « « 8 *ffi0EcoR I ( .s. v # y 5>- ) 
£37ts * 3 tl£* *) . iftlitt®**? 

^ — D N A^Hfe, c ©5JfciS«£90t > 5 

7- , i77/u**;tt*x7r^--fe*imfi <£iiiB 

tt^^tt) £ to *T at 60 *i t U 37t, 60#*ig 

Ltz. z ©&«* 7 x j -n/fca &*bftfc;K 

JBM yfiMfci* ftfcpUC 19-<^?- <30ng) t > 

A (lOog) £2.8#{i©T4 DMA*; (£ffj&) 
*£t;lt30;rf©5;£?3ifc (66aH Tris • HC£ (pH 
7.6) . 6.6-M NgC£, . lOiN^^tX^K h- 

i .n atp) *Tisr. 4 ^rsiteSLHttir 

7^U*^t C ©SfcfcOlO** t3±ffl® A 
»HTB-l«|E*»»lE»r * ©CW^fc. 

ffi{fca ;u ^ j£ (Handel , H. & Higa, A. , J. Hoi . 



Biol. 51.159- 162 (1970)) C J; 0 ft fiJc $ tl 4 . & 
(*tt£li*»H ( t *tfTB-l#) ©-^iSftift 
C^^iSife*. tttK&frVr (LB) * 
H t iSttT 100fgl&^ 0D 600 0. 6 iZ K $ $ 
T37t TSi -5 *S# t 1. 5 »l*5.000rpB. 5 » £ 

^LT*Bifc. c:n^ 750^©50»n CaC£, c 

SSU *±C20»tt«L>S:aaiC»«: J; 0 ABL 
A:. W^tlfcfctg^ 1OO^05O«M CaC£, CHH 
St. ntBO D N A y 5fi5«*J!niis tK± 

ftMOfl-ttBl,*:. 42X T 1 ^CSzaU/ctt, 1 al © 
L Bl&lkZtoKs 37t T30^^fiL/c. C © -5 ^ 
a 1 «1*25«/b£. 7^t*->iJ y^ttX-Cal £ 
^ ttte (5-ya*-4-^OD-3--f yP) 
h ^ K 155ag, h V 7 r y 10 
g* NaC4 8 Oifco 3S ^ 1 2 g * 7k 1 £ C » * 
LpH* 7. 4 Lfc t © ) ±CSt^U. 37-CC-^ 
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1. 5 rf©-»*S««*>S^tT«Bt. 7*7X5 
K D N A O 5 - T U/n" U — > a y £*tfi: (Mania tit 
^Molecular Clonioi:A Laboratory Manual, 1982) 

~>K. &b*Xtzf 5 * 3 K D N A £ il 3 
£$3Paif* (fc <t;ltfEcoR I , Nao I , Hpa U tt£ 

* fco-fpuc 19*<* ^ - + 

taK?tf*gj8ff**<>0* * <tx.t* pvu i . i%z \ . 
s sP I tf c*i £ ©*&£*) TWBr^. 7# 

*) . »ADNAOfi$$iB^s iSSJfctfADNA 
Ht'lflft^^? K £ I^I £ L /c . d © A 
DNAHt'DNA77^> V r £H13«p 7k 7 r 
- •>* D N A £ f£0E*&&* . >*r * * *>&($anier. 
F , Nick let), S &.CfCorlson,A.R.Proc.Natl.Acad. 
Sci. U.S. A. 74. 546 3-1 56 4(1977)) C J; o T X ^ 1/ 
ftltficBftit* pUC • 

phoAr 7 r*H£i/fc. 



!*H¥ 2-227079 (15) 

**W3. r 5 X 5 KpUC-phoA-HSA-ACPftg 
(57-1 BB-»7 - 2 B) 
jt»Br/l/*V!4*A7r^--fe" (phoA)O •> ^ 

Lfc^y^flgn-KrSDNAga-fcT^x 
5 KpUC-phoA-HSA-A* & © « C L T ft 83 L fc. 
t rIFcDIM? 4 7*7 V 4 -^S>$fcBSAcDKA * 
D — y *«tli (HSA- n ) £ EcoR I <h Xba 

*l£ PUC 19 7* 7 X 3 K ©EcoR It Xba I t © ~ fi 
Mft*©'5'6**tt*©77^> * r £74 DNA'i 
#-*'*ffl^Ttt£**tI»*.7'7X 5 KpUC- 
HSA-EX*«» U fc. 

C CD 7* 7 X 5 K £ Aha D <t Sa 1 I © r ffi $ <fc 

cJ;*)4f 4**^*<D77^> y r * tt S L fc . 
;i»77^ y r ttjft»iE# t ufarft 7 ^7* 3 y 

A^y/^I012*1OL y s 356$ B© 

7* 3 y A> y/* £ S£ 7 3 / *»^6 3- Kto 



;uT « c UJ; 0 ftfifct fc. ;©^DNAK?1 

7 # 'j £ * X 7 r ^-t'Oi'^tn/^rf K 
t3-Kt«DNAK«4B*t*«J:^C Hpa 

n&o* cu i w*v)SiK<fc x^r *ttff*asK 

j?!] C C $ 5 ' ft{ScWL#»IE#fc r flLi*7 J^T* 
3 V y /< 9 %$> 1 S @ © 7 3 / K a s p sfin S> 
llSifl)7WfiSIP h et3-Kt«S««*^ 
T^4. iOT^-^i-tt^DN AKHCT 4 # 
V X 0 \s* * V * S-ttT 5 ' g 'J 

y BML £ * fc pUC-HSA-EXft* Aha 

i/saii-*?8fl:«!i<!:*ifi£i^ i^cnc 

&ttttt>0©-OpAT 153(Aaersbaa^Sx Twig*. 
A. J. Rtf Sherratt.D.Hature 283 .216-218.1980) 

© Clat / saii©±fimrt:«!>©V5:*3*77 

/>y^fi^U C © 3 #*T4 DNA 'J C 
>) fc^**. IflftiLr^^ KpAT-BSA-CX^H 
fc. d ©T 7 X 3 KJbTiEfc t HfiLt(t7^7' 5 v 
AO H107 S;»A s pj&>*llft©7 3>'K 



P h e <£ 3 - Kr^DNAKMi^tt^ofc. 
pAT-H$A-CX£ EcoR I / Xba I ?-fitfULL. jE# 
t HfiLfo 7 n/7* 3 y A ©Aspl-Phe356£ 
4DNAfi^$tt-^$t^077^> y 
■fc. 

-^HSA-A © * JU # * > A^MA* 3 - K1" * 
cDNAti. t HFcDNA 7 4 7* y »J 4 & ft 9 o 

- y JtgtiKiSA I ^^AcDNAK?fI©l»A$ 
nrv^EcoR r 7 7 ^> y k puc isr 

7X3 K ©EcoR I * -f HCifA-faC^CcfcOaB 
ttx. r 7 X 3 KpUC-HSA-l ^tC^a-r-y^t^. 
C tt£ ^ BSA-A © 358*a©7$yKLeu*> 
b1) '> frZLfo® 585» H © L e u £ 3 - K 

0. $*b^3' {fl©ir»WII«62X 0 K* 
#f Xba I /BindlH'©— C 
tl*pAT-HSA-CX^ ♦) »/:EcoR I / Xba I -firS^t 
ft&C^pUC !8©BcoR I /Bind IB — firS^«5© ^ ^ 
*§«77^>Vh <tS-tf"CT4 DNAV *'-t'C«t 
Oil^S^gfT^x J*»IEttfc hti 7 ^7" 3 y 
A©cDNA^^*^t'lflffixr 7 X 3 KpUC-BSA-CH 
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j£&IE*fc Y tutor n,-f k v AQ±T $ s 

J£&IE# t h tfaft.7 I' 7* 5 ^ A ©cDNA $ phoA •> 

pUC-HSA-CH£EcoR I / C I a I T K U . 

pUC-phoA^EcoR I / «sp I (Hpa D £ ffi Cig^KJO 
©-fifl|ffcCJ;<>»&*i*/h$Vi* 
©7 7 ^> y h £T4 DNA V *J8^Tiltt3 

* fc . cnc J:*)»»a*ifcr7.x $ Kpuc-pho* 

-HSA-Atix 217 5 V K^«bnSc5phoA->^t /U 7* 

f-K*<ltt£L,fcJ&3KiIE«fc HH«7/u7*yA* 

- x ft $ n tz . 

4. 7' 5 * 3 KpAT-trp-ohoA-HSA-A(Oti5|g 
IE S t Hftlift7/U7'$:'A©*!I17'5*S K 
pAT-phoA-HSA-A£&©l*U: LTiSJft bfc. t rp 



»HI¥ 2-227073 (16) 
rot-^-i trpL© sDKjdfcwr*^**- 

£fflV*TpboA-H$A-AcDNA©3fe$lffl*<? 
Lfc. C © J; -5 tt^^ * tT fctftxlfph-THP 
(Ikeharafc. Chea. Phara. Bulletin fyW\*P) t> { & 
S . C ntipBH322-< ^ ^-Ct r prat-^- 
itrpL© S D£?0d<*A3tLTfrt*6O'Cfct. 
JS«Jir7X5 K©3 t:-tt*K>&iHc*«ffl* 
*fflf*r * »£CttpBR322©«M*K>J*Ik* 
L,Tftj£ t fcpAT153(Aaarsbaa T« i «g , A . J . and 
Sherratt.O. Nature 213.. 216-218 (1980) ) 
iU;Hft\r7^5 K * ffl ffi r S £ cfc H . W x. 
tfph -IliF l(Dt rprot-^ -/trpLSDEM 
Pst I / Cla I ©— Srli{t«J*pAT153©H 

a*©7 7 / / y hi»^rnwfi©aflSttit* 

C 0 LTttffcSnfcpAT-trp ? * - £ 
S D£?iJ©Tfc£ 1 *TWh * Cla I 
BrL. 4lifctt**aa©-*tt»***»«DN 

ttDNA^ SallTflHtLfc. ZZ~C&blXZ± 



£ ^Jj®7 ? ? S V Y £phoA-HSA-AcDNA & ©f£tX 

-^pUC-phoA-HSA-A^EcoR I / H I nd HI r ffi fti 
flit *;iCJ;Hi;fc**^*fl)77^> V h 
(pho A- HSA- AcDNA IEW*#t;) £ pAT153 © EcoR I 

/Hindin © -a.«ftft© -5 s** ^*©7 5 ^> 

yhite^Uia^^r^^^ KpAT-phoA-8SA${* 
fc. :n*EeoBlT«ftLTiWt6DNA4Lfc 
&*HSDN A*<J > 9 -is 1 *tt«**T5fe« 
©-*«[&#£if a fc«* Sal I ?g»rL,. /h$ 
^J©77^y|' £phoA-HSA-A cDNA £&Vto 

pAT-trp ^*-tfe#©77^/ * hiateLtl 
Illir^$ KpAT-trp-phoA-HSA-A&& fc, 

:®Jfi»ir7X? K**»fflHB10l ttfttf 
C600fc££AU. ^BtcfcttL, coli HBIOHpAT 
- trp-phoA-BSA-A) &tf C600(pAT- t rp - phoA - H S A - A ) 
* ft it . 

Cl©%^©iE«t r Ifo V* 7 A' 7' $ V A £ 3 - K 
T * cDNA* £*f*f ilfl^r 7 X S KpAT-trp-phoA 



-HSA-A* -6 *ttSC600(pAT- trp- phoA- HSA- A) 

aF»9874^-(PBBH P-9874) £LT3F8££ftfc. 
m l Btt. *»W© t Hh.-»7iU7 f ^ 

3- K-T * D N A©rtMet(123) 3th £ A I a (151) £ 3 
- KT ***D N A©««KM&Cf WlSr*7 5 

& 2 El It. cDN A £ n - y jl »tll (HSA- I ) b 
7 v * 5 KpUC-HSA- I fctfpSAL D ©ft/£iSg£*: 

r. 

9 3 Hit. *&ty®&&7 7 * * KpAT-trp- 
phoA-SAlD ©ft53iaS^^"f . 

$4 0lt\ K pAT- trp- phoA- SAL D b 

9 5 ia«t« cDNA© % ^J-iy^CttJll/fc3 

a»©r d -7©esK?o^ ^r. . 

96Htts C©%^©77^5 K©ttS»tt»t 
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"f $ cONA (HSAcDNA) . £ tC d © cDNA © ft C {£ 

ffl^n^w, 3' 3fe«affl* 3 - kt *cona(hsa-ia) 

&Cf5' KfScDNA (HSA-H) ©8 

5 r*^«r*fc»©a*©* Pal ft r * x $ k © 

*8-10^IB-3Htt, d©*W©"iE*t 
Hill V* 7 ^ 7 5 XAOift*3 - Kt* cDNA©iS 

3032T© C ) ^OffiJl)li*%^(D t hJHvf7 
^7 $ yfffi»«*©C-*36M©7WBKM 

^ 9 El « 7* 7 ^ $ KpUC-phoA-aHSA &tfpAT- 
trp-phoA-.HSA © it S3 © $ fS £ f . 

^lOEHi-r^XS KpUC-tHSA&tfpAT-trp-tHSA 

£llEUi7*7X$ KpAT-trp-phoA-tHSA © ft? 53 
©iSH£?*T. 

mi2BI(i. 7*7 X 5 KpAT - trp-phoA-«HSA( U — 



2-227073 (17) 

y 4 ) . pAT-trp-tHSA ( U- > 2 ) . &tfpAT- 
trp-phoA-tHSA *£©$£#£#&© 
SDS-#<J7*V*7S Ky*ttSt*ifcHlT* 
0 . * ^ •> - 7* »J V 7 V \ 7* >U - C ct 0 £ & H * 

* x * »j * B (#?B94.000) . *>lfii 
V*7 $ y (#? 167.000 ) . ^<^7*Sy 
(#**43.000 ) . &S3JIft;k£&*£ (#*M30.000 ) , 

^iMjr^ott'^ - 320.000) , 

:? h 7^7* I y (tf^fiH. 400) "C&S. 

&l3B|lipAT-trp-»HSA ( U - y 1 ) x pAT-trp- 
tHSA ( U - V 3 ) PAT - trp-phoA- t H S A ( U - V 2 ) 
^<)©l£m^nSt«5©^iX^-y7'av F0Tfc 



Ban HI 

CA TCC ATC TCC ACC CCT TTC CAC CAC 
G TAC ACC TGC CCA AAC CTC CTC 
Met Cy» Thr Ala Phe His Asp 
(123) 



AAC CAA .GAA ACC TTC CTC AAA AAA 
TTC CTT CTT TCG AAC CAC TTT TTT 
Aan Glu Glu Thr Phe L«u Lyi Lya 



TAC CTC TAC GAA ATC CCT CCT CCT CAC 
ATC CAC ATC CTT TAC CCA CCA CCA CTC 
Tyr Leu Tyr Glu lie Ala Ar? Arg HI* 



CCG TAC TTC TAC 
GCC ATC AAC ATC 
Pro Tyr Phe Tyr 



Hpa II 
CCT qCC G 
CCA GCC] CTT GAC 
Ala Pro [Glu Leu 
(151) 



GAC AAC AAC G 
Leu Phe Pha Ala 
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a a- 

Mrx10* 3 

20 — 



HSA-1 5' - A AGGG A AAT AAAGGT TACCC ACT TC AT TGTGCCAAAGGC - 3f 
(1 22?ux*h') 



HSA -2 5' - A AGGT CCGCCCTGTCATCAGCACAT TC AAGC AG ATC T CC - 3' 
Giy248-Leu260Cffl^^*«* 



HSA -3 5' — T AGAT GT T AT AAGCCT AAGGC AGCT TGACT T GCAGC A AC - 3' 
Va£576~Leu585-~3'#HK**C4a 
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Asp Ala Hia Lys Ser Glu Val Ala His Arg Phe Lya Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

150 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG CCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He Ser Ser Lys Leu 
CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG 

300 

Lvs Glu Cvs Cvs Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG " — ~" """"" " * * * » t>t< /-/-<- I-** riTTL in? riT n\r. iTr. rrr crT 



GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 



Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTC TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAC 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC . AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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Specification 

1. Title of Invention: 

Human serum albumin fragments 

2. Claims: 

1. Human serum albumin fragments, from the center part 
of human serum albumin. 

2. A fragment in accordance with Claim 1 which has the 
amino acid sequence from the methionine in the 123rd 
position of human serum albumin to the proline in the 303rd 
position. 

3. Fused proteins, consisting of central parts of 
human serum albumin and other polypeptides, 

4. Fused proteins in accordance with Claim 1, 
consisting of signal peptide of coliform bacteria alkaline 
phosphatase and polypeptides which have the amino acid 
sequence from the methionine in the 123rd position of human 
serum albumin to the proline in the 303rd position. 

5. Human serum albumin fragments, lacking the C 
terminus part of human serum albumin. 

6. A fragment in accordance with Claim 5 which has the 
amino acid sequence from the aspartic acid in the 1st 



5 



13. DNA sequences which encode the protein fragments 
mentioned in Claims 1, 5, or 9 or the fused proteins 
mentioned in Claims 3, 7, or 11. 

14 . Plasmids containing the DNA sequences mentioned in 
Claim 13. 

15. Plasmids mentioned in Claim 14, which are 
expression plasmids that have control sequences for 
efficiently expressing the said DNA sequences in a host, 
upstream in the aforementioned DNA sequences. 

16. Hosts, the characters of which have been 
transformed by the plasmids mentioned in Claim 14. 

17 . A method for manufacturing human serum albumin 
protein fragments or fused proteins containing the said 
fragments, characterized in that human serum albumin protein 
fragments or fused proteins containing the said fragments 
are expressed by culturing the hosts mentioned in Claim 16, 
and in the case in which fused proteins are expressed, the 
said human serum albumin protein fragments are cleaved from 
the said fused proteins as desired. 
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eventually liberated from the albumins, pass through the 
capillary walls, and are dispersed, thus arriving at their 
sites of activity. Albumins have little toxicity and low 
antigenicity; they are easily decomposed in the body. They 
can be easily covalently bonded with drugs and formed into 
complexes. They have the advantages that they have excellent 
characteristics as substrates for drug delivery (drug 
carriers), and for many of them, bonding sites with various 
drugs have been determined or are suspected, so that they 
can be easily designed for the manufacturing of 
pharmaceutical preparations . 

Fundamentally, almost all suspected bonding sites with 
many drugs are contained also in human serum albumin 
fragments, and are thought to be able to show activities as 
drug carriers. When used as carriers, etc, in transport and 
delivery systems for drugs, etc., from the point of view of 
limiting bonding ability with drugs, etc., it is predicted 
that it is more advantageous to use fragments of human serum 
albumin molecules, rather than the whole molecules. 

In general, as methods for preparing fragments of 
proteins by cutting them, methods of using chemical 
substances such as cyanogen bromide or proteases such as 
trypsin, pepsin, etc. [to cut] proteins are known. However, 
in these methods, since the cutting sites are necessarily 
determined by the amino acid sequence of the proteins, it is 
not possible to cut them at any arbitrary desired site, and 
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fragments which is characterized in that, by culturing the 
aforementioned hosts, human serum albumin protein fragments 
or fused proteins containing these fragments are expressed, 
and in case the fused protein fragments are expressed, the 
said human serum albumin protein fragments are cut from the 
said fused proteins as desired. 

Concrete Explanation of Invention 

The cDNA which encodes normal human serum albumin A has 
already been cloned (Public Patent Application No. 6 3- 
037453). Therefore, using this cDNA, it is possible to 
manufacture any desired fragments of normal human serum 
albumin A by genetic engineering methods . 

This invention provides, as such fragments, (1) serum 
albumin fragments from the central parts of human serum 
albumin; (2) serum albumin fragments lacking the C-terminus 
of human serum albumin; and (3) serum albumin fragments 
lacking the N-terminus of human serum albumin. For example, 
this invention provides, as examples of albumin fragments 
from the central parts of human serum albumin, albumin 
fragments which contain the amino acid sequence from the 
methionine in the 123rd position of human serum albumin to 
the proline in the 303rd position; as examples of albumin 
fragments lacking the C-termini, albumin fragments which 
contain the amino acid sequence from the aspartic acid in 
the 1st position of human serum albumin to the proline in 
the 303rd position (these are sometimes called M mini-HSA M ); 
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of diazepam, warfarin, and bilirubin are, respectively, 
Lysl95 and Hisl46, Argl45 and Trp214, and Lysl99 and Lys240. 
On the other hand, the bonding sites for long-chain fatty 
acids such as palmitates appear to be in the C-terminus 
region [Reed, R. G. , Feldhoff, R. C, Clute, 0. L. and 
Peters, T. , Tr. Biochemistry, li, 4578- (1975); Berde, C. 
B., Hudson, B. S-, SLmoni, R. D. and Sklar, L . A., J. Biol. 
Chem., 254./ 391- ( 1979)]; if the human serum albumin 
fragments from the central part of human serum albumin, or 
the human serum albumin fragments with the C-termini 
missing, of this invention are used, long-chain fatty acids 
cannot be bonded, and the production of drug carriers which 
can bond with diazepam, warfarin, etc., becomes possible. 

Human serum albumins are high-molecular-weight proteins 
composed of 585 amino acids; they have 35 cysteine residues 
in their molecules, among which only the cysteine residue 
located closest to the N-terminus side (Cys-34) is present 
in a form which has a free SH group; the others form 
disulfide (S-S) bonds with each other; a total of 17 S-S 
bridges are formed in the molecule. It has recently been 
demonstrated that at least 2 enzymes [peptidylprolyl cis- 
trans isomerase and protein disulfide isomerase (PDI)] 
contribute to the process of forming higher-order (steric) 
structures of protein molecules; it is the latter, PDI, 
which plays an important role in forming S-S bridges. In the 
cells of mammals which produce serum albumin, PDI acts in 
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which can exhibit these characteristics are included- in the 
scope of this invention. For example, the range from the 
methionine in the 123rd position to the proline in the 303rd 
position was given as an example of the central part in 
which drug bonding sites are concentrated; the central part 
is not, however, limited to this range, but may be longer or 
shorter than the 123rd position to the 303rd position, as 
long as most of the drug bonding sites are included in it. 
Moreover, the range from the 304th position to the C- 
terminus was given as an example of the C-terrainus region in 
which long-chain fatty acid bonding sites are present and 
which must therefore be removed, but it is not limited to 
this example; the range may be longer or shorter, as long 
as it contains the long-chain fatty acid bonding sites. 
Furthermore, the range from the N-terminus to the 122nd 
position is given as an example of the range of the N- 
terminus, which contains many cysteines and which therefore 
must be removed, but it is not limited to this range; it 
may be longer or shorter, as long as it is an N- terminus 
region which contains the cysteine in the 34th position. 

Therefore, various albumin fragments can be designed, 
by referring to the following conditions, and fall within 
the scope of this invention. The essential condition for 
designing human serum albumin fragments is that fragments be 
selected which can be expected to retain steric structures 
required for bonding specific drugs. The points which need 
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inside the 5' end or 3' end of the cDNA region which encodes 
the target protein fragment and the missing end code 
sequences are made up by chemically synthesized DNA. 
Otherwise, the cDNA can be cut by a suitable restriction 
endonuclease outside the 5' end or 3' end of the cDNA region 
which encodes the target protein fragment, and the excess 
DNA part is removed by an exonuclease. Of these two methods, 
different methods for processing the 5' end and the 3' end 
can be combined. 

In the example of this invention, as the DNA which 
encodes the protein fragment composed of Met ( 123 ) -Pro( 303 ) 
in the amino acid sequence of normal human serum albumin, 
synthetic DNA which encodes Met ( 123) -Ala ( 151) (Fig. 1) and 
cDNA which encodes Pro( 152 ) -Pro ( 303 ) (the part shown in f 
] in Fig. 8-1 to Fig. 8-2), bonded together, are used. As 
the DNA which encodes a fused protein of the signal peptide 
of alkaline phosphatase and mini-HSA and which is used [in 
this invention], the DNA which encodes the signal peptide 
from alkaline phosphatase and human serum albumin A from 
Aspl to Prol52, from the plasmid pUC-phoA-HSA-A, which 
contains the DNA which encodes the fused protein [composed 
of] the signal peptide of alkaline phosphatase and the whole 
length of the human serum albumin molecule, already 
described in Public Patent Application No. 63-037453, is 
fused with the DNA fragment which encodes Glul53-Pro303 , cut 
from the plasmid pUC-HSA-I', already described in Public 
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according to the host. In expression plasmids in bacteria, 
the DNA which encodes the human serum albumin fragments or 
the fused proteins which include these fragments are placed 
at the base of the expression-controlling region, which 
includes a promoter and an SD sequence. For example, one can 
use trp promoter, lac promoter, lambda phage promoters (P R/ 
P L ), tufB promoter, or rrnB promoter, or hybrid promoters, 
[composed] of these. 

The transformation of the characteristics of the host, 
e.g., the coliform bacteria, by the expression vector, e.g., 
the plasmid, can be performed by the usual methods. The 
culturing of the coliform bacteria is performed by the usual 
methods. In order to produce the target proteins, after the 
coliform bacteria have multiplied to a specific level, the 
expression of the target genes is induced by performing an 
induction treatment. The method of the induction differs 
with the promoter being used; for example, when trp 
promoter is used, the induction can be performed by adding 
3-/3-indole acrylic acid to the culture medium. 

In cases in which coliform bacteria are used as hosts, 
the target protein is accumulated primarily in the cells. 
Therefore, in order to recover the protein, the cultured 
bacteria are first collected and washed, if desired, after * 
which they are resuspended in water or a buffer solution and 
the cells are destroyed. Since the target protein is 
contained primarily in the insoluble fraction, the insoluble 
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central part of the human serum albumin have the advantages 
of both of these. 

Next, the manufacturing of the human serum albumin 
fragments of this invention will be explained concretely by- 
means of actual examples. 

In the actual examples, unless otherwise specifically 
mentioned, the enzyme reactions for treating the DNA were 
performed under the following conditions. 

Restriction enzyme reactions 

In the cases of Msp I (Nippon Gene Co., 10 units/pl), 
BamH I (Nippon Gene Co., 35 units/pl), Cla I (New England 
Biolabs, 5 units/pl), Hind III (Nippon Gene Co., 12 
units/^1), and EcoR I (Nippon Gene Co., 12 units/^1): 
sterile distilled water was added to 1 jjq DNA, 1 yl enzyme, 
and 3 pi 10X EcoR I buffer solution [1 M Tris «HcL (pH 7.5), 
100 mM MgCl 2 , 500 mM NaCl] to make 30 yl. The temperature 
was held at 37 °C for 1 hour, to complete the cleavage. In 
the cases of Sal I and Xba I (Nippon Gene Co., 15 units/pl), 
in place of the 10X EcoR I buffer solution, 100 mM Tris-HCl 
(pH 7.5), 70 mM MgCl 2 , 1.75 M NaCl, 70 mM 2-mercaptoethanol , 
2 mM EDTA, and 0.1% bovine serum albumin were used. 

In the cases of Pst I (Nippon Gene Co., 12 units/pl) 
and Sph I (Takara Shuzo Co., 10 units/pl), the concentration 
of the NaCl was doubled. 
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polynucleotide kinase (Takara Shuzo Co.) to perform the 5'- 
phosphorylation . The solutions containing the phosphorylated 
fragments are mixed (total 100 pi) and kept for 5 minutes in 
a 100°C water bath, after which [this solution] is left to 
cool at room temperature; thus the annealing is performed. 
Two pi of T4 DNA ligase are added, and the temperature is 
kept at 16 °C overnight, joining the fragments and making a 
double-chain fragment . 

Coliform bacteria DNA polymerase I reaction 

Sterile distilled water is added to 1 pg DNA, 1 pi DNA 
polymerase I (Klenow fragment, Takara Shuzo Co., 35 
units/pl), 1 pi 1 mM dXTP (mixture of dATP, dGTP, dCTP, and 
TTP) , and 3 pi 10X buffer solution [70 mM Tris-HCl (pH 7.5), 
1 mM EDTA, 200 mM NaCl, and 70 mM MgCl 2 ] to make a total 
quantity of 30 pi; this was kept for 30 minutes at 37 °C. 

Actual Example 1. Synthesis of DNA encoding Met (123)- 
Ala(151) 

The construction of a gene fragment which has a BamH I 
adhesion end on the 5' end, an Hpa II (Msp I) recognition 
sequence near the 3' end, and the double-chain part of which 
completely encodes the Met ( 123) -Ala ( 151) of human serum 
albumin was performed as follows. In order to express [these 
genes] efficiently in coliform bacteria, a sequence was 
designed which contained as many as possible of the codons 



Shuzo Co.), at 37 °C, for 60 minutes, and their 5 ' -ends were 
phosphory lated . 

The 4 phosphorylated fragments were mixed and kept in a 
100°C water bath for 5 minutes, after which they were left 
to cool to room temperature, to perform the annealing. Two 
pi of T4 DNA ligase (800 units, Takara Shuzo Co.) were added 
and the temperature was held at 16 °C overnight, joining the 
fragments and making a double-chain fragment. Next, this 
double-chain fragment was cut with Hpa II (Msp I) to obtain 
a 96 bp fragment. 

Actual Example 2. Preparation of DNA fragment encoding 
human serum albumin fragment Met ( 123 ) -Pro ( 303 ) (Fig. 2) 

The lambda gtll human cDNA clone (HSA-1A) lacking the 
part which encodes the amine end side of normal human serum 
albumin and containing a sequence in which the codon coding 
the 304th serine is changed to a translation termination 
codon (Reference Example 1, Fig. 6) was cut by EcoR I and 
the human serum albumin cDNA part was taken out; this was 
inserted into the EcoR I site of plasmid pUC19, making 
plasmid pUC-HSA-I. 

pUC-HSA-I was cut with Pst I and the 5 ' -end phosphoric 
acid group produced was removed by treating with bacterial 
alkaline phosphatase; after this, the result was cut with 
Hpa II (Msp I), and the 750 bp fragment was removed. This 
7 50 bp fragment was joined with the 96 bp fragment 
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signal peptide and the part of the HSA cDNA joined in this 
way, the nucleotide sequence GGATCC was produced, as an 
adaptor sequence, and since the two amino acids Gly-Ser are 
encoded, the fused protein actually synthesized by these 
fused genes takes the structure of the phoA signal peptide - 
Gly-Ser-Metl23 to pro 303. 

In order to express the fused protein in coliform 
bacteria, the pAT-trp-phoA-HSA-A (Reference Examples 3 and 
4; Public Patent Application Bulletin No. 63-037453), which 
was used in the expression of the fused protein of phoA 
signal peptide-normal human serum albumin, was used. The 
pAT-trp-phoA-HSA-A was doubly digested by EcoR I and Hind 
III, and the larger of the fragments, which did not contain 
the phoA leader sequence-HSA cDNA part, was joined with the 
800 bp fragment obtained by the double digestion of the pUC- 
phoA-SAL II plasmid by EcoR I and Hind III, by means of T4 
DNA ligase, and the pAT-trp-phoA-SAL II plasmid was 
obtained. 

By introducing the pAT-trp-phoA-SAL II plasmid into the 
coliform bacterium HB101, using the character transformation 
method, the coliform bacterium HB101 ( pAT-trp-phoA-SAL II) 
was obtained. 

This coliform bacterium was entrusted to the 
Microbiology Industry Technology Institute of the Agency of 
Industrial Science and Technology, as Bikokenkinki No. 10308 
( FERM P-10308) . 
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mM EDTA, and 1 mM PMSF ( phenyLmethylsul f onyl fluoride), and 
0.2 rag/ml egg white lysozyme was added. The outer membranes 
were consumed by letting this stand at 37 °C for 15 minutes, 
and the protoblasts ( spheroblas ts ) were obtained. This 
suspension was transferred onto ice and cooled, after which 
it was centrifuged at 10,000 rpm for 10 minutes and the 
spheroblasts were precipitated. These spheroblasts were 
resuspended in a 20% sucrose solution (25 mM Tris-HCl (pH 
7.5), 10 mM EDTA], and then pulverized in an ice bath by 
means of a Polytron [phonetic; poritoron] homogenizer (dial 
value: 8), The pulverized solution was centrifuged at 
15,000 rpm for 20 minutes, at 4°C, and a bacteria residue 
was obtained. This bacteria residue was resuspended in 2 5 mM 
Tris-HCl (pH 7,5), and the suspension was centrifuged at 
15,000 rpm for 20 minutes, at 4°C. This operation was 
performed once more, and the precipitate obtained was used 
as the insoluble fraction. 

SDS-polyacrylamide gel electrophoresis 

1) Analysis of bacteria total protein 

0.5 ml of culture solution was centrifuged at 7000 rpm 
for 5 minutes, and the bacteria were collected. The bacteria 
were floated in 10 SDS-sample solution [62.5 mM Tris-HCl 
(pH 6.8), 2% SDS, 10% sucrose, 5% 2-raercaptoethanol ] and 
treated at 100 °C for 5 minutes. The result was applied to an 
SDS-polyacrylamide gel [Laemmli's method: Nature (London) 
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(Bio-rad Co.), and 16.7% methanol, and reaction was 
performed for 15 minutes. Next, the filter was left standing 
in water for 30 minutes. The material which cross-reacted 
with the anti-human albumin antibodies was stained a deep 
violet at a certain place (Fig. 4). The expressed product of 
this invention was observed at the position of molecular 
weight 21,000. 

Actual Example 5. Prepaxation of plasmid pUC-phoA-mHSA, 
containing a DNA sequence encoding a fused protein of 
coliform bacteria alkaline phosphatase signal peptide and 
mini-HSA (Fig. 9) 

The pUC-phoA-HSA-A mentioned in Reference Example 3, 
containing a DNA sequence encoding a fused protein of 
coliform bacteria alkaline phosphatase signal peptide and 
mature human serum albumin A, was doubly digested with EcoR 
I and Msp I; the region from immediately before the 
methionine codon of the amine end of the signal peptide of 
the alkaline phosphatase to the codon of the 152nd position 
proline of the mature human serum albumin A (approximately 
500 bp) was cut out. On the other hand, the recombinant 
plasmid pUC-HSA-I ' , containing a DNA sequence in which, of 
the precursor prepro human serum albumin A, the mature human 
serum albumin A was encoded up to the proline of the 303rd 
position, but the codon of the 304th position serine (TCA) 
was replaced with an opal codon (TGA), was doubly digested 
with Msp I and Xba I; a DNA fragment of approximately 610 
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which a DNA sequence encoding coliform bacteria alkaline 
phosphatase signal peptide and mature human serum albumin A 
and its 3' side non-translation sequence are placed 
downstream from the EcoR I recognition site, which is 
downstream from the coliform bacteria tryptophan promoter, 
and the Hind III recognition site is located at the very- 
end. Therefore, the larger of the DNA fragments obtained by- 
double digestion using EcoR I and Hind III takes a form in 
which the DNA sequence encoding coliform bacteria alkaline 
phosphatase signal peptide and mature human serum albumin A 
is lacking; by joining this with the DNA sequence encoding 
the fused protein of coliform bacteria alkaline phosphatase 
signal peptide and raini-hSA, it was possible to construct 
the recombinant plasmid pAT-trp-phoA-mHSA, which has a 
structure in which the said fused protein could be expressed 
under the control of the coliform bacteria tryptophan 
promoter . 

The pAT-trp-phoA-mHSA plasmid was introduced by the 
characteristic transformation method into coliform bacterium 
HB101 and coliform bacterium HB101 ( pAT-trp-phoA-mHSA) was 
obtained. This bacterium was entrusted to the Microbiology 
Industry Technology Institute of the Agency of Industrial 
Science and Technology, as Bikokenkinki No. 10952 (FERM P- 
10952) . 

Actual Example 7. Prepaxation of recombinant plasmid pDC- 
tHSA, containing the DNA encoding contracted HSA 



34 



with colifonu bacteria DNA polymerase I and the single-chain 
part of the end was buried by a nucleotide polymerization 
reaction. Next, cutting was performed with Sph I, and the 
larger of the DNA fragments was obtained. On the other hand, 
the recombinant plasmid pSAL II, containing a DNA sequence 
encoding the Met 123-Pro303 (SAL II) of mature human serum 
albumin A, was cut at the BamH I recognition site, 
immediately before the Metl23 codon, after which a 
nucleotide polymerization reaction was performed by using 
coliform bacteria DNA polymerase I, and the single-chain 
part of the end was buried. Next, cutting was performed with 
Sph I and the smaller of the DNA fragments, containing a DNA 
sequence encoding SAL II, was obtained. These 2 DNA 
fragments were joined to prepare a recombinant plasmid pAT- 
trp-SAL II, in which a DNA sequence encoding SAL II was 
placed downstream from the sequence derived from the 
coliform bacteria tryptophan operon. After this pAT-trp-SAL 
II was cut at the Sal I recognition site, located downstream 
from the SAL II DNA sequence, the single-chain DNA part was 
buried with coliform bacteria DNA polymerase I, and it was 
cut again at the site of the 5' end of the SAL II DNA by 
means of BamH I, cutting and removing the SAL II DNA. The 
larger of the DNA fragments obtained in this way was joined 
with a DNA fragment containing a DNA sequence encoding 
contracted HSA, obtained by cutting the pUC-tHSA plasmid 
with Hind III, burying the singie-chain part with coliform 
bacteria DNA polymerase I, and cutting with BamH I; in this 
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treatment with DNA polymerase I was performed, burying the 
single-chain part, and a DNA sequence encoding contracted 
HSA was cut out by cutting with BamH I. These 2 DNA 
fragments were connected and a recombinant plasmid pAT-trp- 
phoA-tHSA, which expresses the fused protein phoA-tHSA in a 
form in which the alkaline phosphatase signal peptide and 
contracted HSA are sandwiched by spacers composed of the 
dipeptide Gly-Ser encoded by the BamH I recognition sequence 
GGATTCC, was constructed. The pAT-trp-phoA-tHSA plasmid was 
introduced into the coliform bacterium HB101 by means of the 
characteristic transformation method, and the coliform 
bacterium HB101 ( pAT-trp-phoA-tHSA) was obtained. This 
bacterium was entrusted to the Microbiology Industry 
Technology Institute of the Agency of Industrial Science and 
Technology, as Bikokenkinki No. 10951 (FERM P-1051 [ sir ] ) . 

Actual Example 10. Expression of fused proteins composed of 
alkaline phosphatase signal peptide and mini-HSA or 
contracted HSA and the single contracted HSA molecule 

The fused proteins of coliform bacteria alkaline 
phosphatase signal peptide and human serum albumin fragments 
or contracted human serum albumin A alone, were expressed by 
means of pAT-trp-phoA-mHSA, pAT- trp-tHSA, or pAT- trp-phoA- 
tHSA as follows. 

Culturing 

Coliform bacteria strains HB101 which had pAT-trp-phoA- 
mHSA, pAT- trp-tHSA, or pAT-trp-phoA- tHSA were cultured in 5 
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pulverized solution was centrifuged at 15,000 rpm for 20 
minutes, at 4°C, and a bacteria residue was obtained. This 
bacteria residue was resuspended in 25 mM Tris-HCl (pH 7.5), 
and the suspension was centrifuged at 15,000 rpm for 20 
minutes, at 4°C. This operation was performed once more, and 
the precipitate obtained was used as the insoluble fraction. 

SDS-polyacrylamide gel electrophoresis 

1) Analysis of bacteria total protein 

0 . 5 ml culture solution was centrifuged at 7000 rpm for 
5 minutes, and the bacteria were collected. The bacteria 
were floated in 10 jjI SDS-sample solution [62.5 mM Tris-HCl 
(pH 6.8), 2% SDS, 10% sucrose, 5% 2-mercaptoethanol ] and 
treated at 100 °C for 5 minutes. The result was applied to an 
SDS-polyacrylamide gel [Laemmli's method: Nature (London) 
222/ 680 (1970)], with a separation gel concentration of 
10%, and electrophoresis was performed. 

2) Analysis of insoluble fraction 

The residue was resuspended in 25 mM Tris-HCl (pH 7.5); 
part of this was taken and diluted with the SDS-sample 
solution. The insoluble protein was solubilized by treating 
at 100 °C for 5 minutes, and gel electrophoresis was 
performed . 

3) Staining and destaining 

After the electrophoresis was completed, the gel was 
immersed for 30 minutes to 1 hour in a staining solution 
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transferred to TBS solution containing 0.025% Tween-20 
(abbreviated below as " TTBS solution" ), and a treatment was 
performed for 5 minutes, after which the same operations 
were repeated. The IgG fraction of anti-human albumin rabbit 
serum (Cappel Co.) was diluted 2000-fold with TTBS solution 
containing 1% gelatin, the filter was transferred to this 
solution, and a treatment was performed for 2-18 hours. 
Next, the filter was transferred to TTBS solution and 
treated for 5 minutes. This operation was repeated 2 more 
times. The filter was transferred to a solution of goat 
anti-rabbit IgG antibodies conjugated to horseradish- 
peroxidase (Bio-rad Co.), diluted 3000-fold with TTBS 
solution containing 1% gelatin, and a treatment was 
performed for 2 hours. After this treatment, the filter was 
washed twice with TTBS solution and once with TBS solution 
(5 minutes each time). The filter was transferred to a TBS 
solution containing 0.015% H 2 0 2 , 0.05% HRP chromogen reagent 
(Bio-rad Co.), and 16.7% methanol, and reaction was 
performed for 15 minutes. Next, the filter was left standing 
in water for 30 minutes. The material which cross-reacted 
with the anti-human albumin antibodies was stained a deep 
violet at certain places (Fig. 12). The expressed products 
of cross reactions of phoA-mHSA, contracted HSA, and phoA- 
tHSA with the corresponding anti-human serum albumin 
antibodies were observed at the positions of approximate 
molecular weights 37,000, 49,000, and 51,000, respectively. 
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non-translation region composed of the following 6 
nucleotides (HSA-3). The base sequences of these probes are 
shown in Fig. 5. The synthesis of these probes was 
performed by using an automatic DNA synthesizer; the 
labelling was performed by using [y- 32 P] ATP and 
polynucleotide kinase. Among the 200 lambda gtll clones 
which gave positive signals with HSA-2, DNA was prepared 
from 4 clones [Blattner et al., Science 2H2, 1279-1284 
(1978)]; this was digested with EcoR I enzyme, and the 
Southern blot of the digested material was hybridized with 
the HSA-2 probe [Southern, E., J. Mol . Biol. 503-517 
(1975)]. The hybridized fragments were obtained from 3 
clones; their lengths were 1.8 kb, 1.4 kb, and 1.3 kb. 
Among these, the fragments with the lengths of 1.8 kb and 
1.3 kb were sub-cloned with the pUC19 vector. These 
subclones were screened by colony hybridization [Grunstein 
and Hogness, Proc . Natl. Acad. Sci. USA 22, 3961-3965 
(1975)], using HSA-1 and HSA-3, respectively, as probes. As 
a result, a clone lambda gtll (HSA I-A) which hybridized 
only with HSA-3 was obtained. Various DNA fragments of this 
clone were transferred to the vectors for determining base 
sequences M13mpl8 and mpl9 RF-DNA, and the base sequences 
were determined by the stain deoxynucleotide termination 
method [Sanger, F., Nicklen, S., and Coulson, A. R., Proc 
Natl. Acad. Sci. USA 21, 5463-5467 (1977)]. On the other 
hand, with 20 of the clones which gave positive 9ignals in 
the plaque hybridization of the lambda gtll clones performed 
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The EcoR I recognition sequences at both ends were 
prepared in order to perform an insertion into the EcoR I 
site of the PUC piasraid; the Hpa II recognition sequence 
was prepared in order to fuse the HSA-A mature gene 
afterward; and the Nae I recognition sequence was prepared 
so that [the DNA fragment] would be cut directly after the 
codon encoding the last amino acid (21st alanine) 
constituting the signal peptide and leave smooth ends, and 
this could be fused directly with the DNA sequence encoding 
the mature protein. Two DNA chains composed of 72 
nucleotides were synthesized by using an automatic DNA 
synthesizer (Applied Biosystems Model 380B) , applying the 
phosphoamidite method described in Matteucci, M. D. and 
Caruthers, M. H. , Tetrahedron Letters 21, 719 ( 19 80). 
Quantities (21 pinoles) of each of the synthesized DNA chains 
were treated at 37°C for 60 minutes in, e.g., solutions (50 
pi) containing 50 mM Tris-HCl (pH 7.6), 10 mM MgCl 2 , 5 mM 
dithiothreitol , and 0 . 2 mM ATP, in the presence of 6 units 
of T4 polynucleotide kinase (Takara Shuzo Co.), to perform 
phosphorylation of the 5' ends. 
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(10 ng) were treated at 15°C for 4 hours in a total of 30 pi 
of a reaction solution [66 nuM Tris-HCi (pH 7.6), 6.6 raM 
MgCl 2 , 10 mM dithiothreitol , 1 mM ATP] containing 2.8 units 
of T4 DNA ligase (Takara Shuzo Co.), and a recombinant 
plasmid was obtained. Ten pi of this reaction solution were 
used for transforming the characteristics of the host 
bacterium, the coliform bacterium TB-1 strain. 

The sensitive coliform bacteria cells used in the 
characteristic transformation can be prepared by, for 
example, the calcium chloride method [Mandel, M. and Higa, 
A., J. Mol. Bi.ol._52, 159-162 ( 1970)]. Specifically, an 
overnight culture solution of coliform bacteria (e.g., the 
TB-1 strain) [in an agar-agar medium, e.g., Luria (LB) 
medium] was diluted 100-fold with the same medium, and 
culturing with agitation was performed at 37 °C until the OD 
600 became 0.6. 1.5 \il were centrifuged at 5000 rpm for 5 
minutes, and the bacteria wer.e collected. These were 
suspended in 750 jjI of 50 mM CaCl 2 , and after leaving this 
on ice for 20 minutes, the bacteria were collected by 
centrifuging. The precipitate obtained was resuspended in 
100 jjI of 50 mM CaCl 2 , and the aforementioned DNA ligase 
reaction solution was added; the resulting material (25 
pg/ral) was left on ice for 40 minutes. After the temperature 
was held at 42 °C for 1 minute, 1 ml LB medium was added and 
the temperature was held at 37 °C for 30 minutes. 0.1 ml of 
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(1977)], and finally/ the target pUC-phoA plasmid was 
identified . 

Reference Example 3. Preparation of plasmid pOC-phoA-HSA-A 
(Figs. 7-1, 7-2) 

The plasmid pUC-phoA-HSA-A, containing DNA which 
encodes a fused protein composed of the signal peptide of 
colifonn bacterial alkaline phosphatase (phoA) and normal 
human serum albumin A, was prepared as follows. 

A fragment produced from clone lambda gtll (HSA-II), 
containing HSA cDNA obtained from a human liver cDNA 
library, by digestion by EcoR I and Xba I, was prepared; 
this fragment was joined with the larger of the fragments 
obtained by double digestion of the pUC19 plasmid by EcoR I 
and Xba I, using T4 DNA ligase, and the recombinant plasmid 
pUC-HSA-EX was constructed. 

The smaller of the fragments produced from this plasmid 
by double digestion by Aha III and Sal I was prepared. This 
fragment encodes [the part] from the 12th Lys to the 356th 
Thr of the mature normal human serum albumin A protein. In 
order to construct the genes which encode the mature normal 
human serum albumin A protein from the amine end, the DNA 
sequence corresponding to the 5' end was made by annealing 2 
chemically-synthesized fragments. This synthetic DNA 
sequence has the adhesion end sequence CG produced by 
cutting with the Hpa II and Cla I enzymes on the 5' end 
side, so that it can fuse with the DNA sequence which 
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the pUC18 plasmid. In this way, [the part] of HSA-A from the 
358th amino acid Leu to the 585th amino acid Leu of the 
carboxyl end was encoded; furthermore, a double digestion 
product by Xba I/Hind III, containing 62 nucleotides of the 
non-translation region of the 3' side, was prepared. This 
was mixed with the larger of the fragments of the double 
digestion product of EcoR I/Xba I obtained from pAT-HSA-CX 
and the double digestion product of EcoR I/Hind III of 
pUC18; a linking reaction was performed by T4 DNA ligase, 
and the recombinant plasmid pUC-HSA-CH, containing all of 
the cDNA of the mature normal human serum albumin A, was 
obtained. 

Figs. 8-1 to 8-3 show the cDNA base sequences which 
encode all the amino acid sequences of mature normal human 
serum albumin A and the corresponding amino acid sequences. 

In order to join the cDNA of the mature normal human 
serum albumin A with the DNA sequence encoding the phoA 
signal peptide, the pUC-HSA-CH was cut with EcoR I/Cla I and 
the larger of the fragments produced was obtained. Using T4 
DNA ligase, this was joined with the smaller of the 
fragments obtained by the double digestion of pUC-phoA by 
EcoR I/Ksp I (cutting the same recognition sequence as Hpa 
II). The plasmid pUC-phoA-HSA-A constructed in this way 
contained a DNA sequence encoding a fused protein consisting 
of phoA signal peptide (consisting of 21 amino acids) and 
mature normal human serum albumin A; it was inserted in 
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larger of the fragments obtained was used in the junction 
with phoA-HSA-AcDNA. 

On the other hand, the smaller of the fragments 
produced by the double digestion of pUC-phoA-HSA-A by EcoR 
I /Hind III (containing the phoA-HSA-AcDNA sequence) was 
joined with the larger of the fragments produced by double 
digestion of pAT153 with EcoR I/Hind III, obtaining the 
recombinant plasmid pAT-phoA-HSA. After this was digested 
with EcoR I, making a straight-chain DNA, it was acted on by 
coliform bacteria DNA polymerase I to bury the single-chain 
part of the end. After this, it was cut with Sal I and the 
smaller of the fragments was recovered as the part 
containing the phoA-HSA-A cDNA. This fragment was joined 
with the previously-mentioned fragment from the pAT-trp 
vector, obtaining the recombinant plasmid pAT-trp-phoA-HSA- 
A. 

This recombinant plasmid was introduced into the 
coliform bacteria strains HB101 and C600, and the 
characteristic transformation products E. coli HB101 (pAT- 
trp-phoA-HSA-A) and C600 ( pAT-trp-phoA-HSA-A) were obtained. 

The coliform bacterium C600 (pAT-trp-phoA-HSA-A) , 
containing the recombinant plasmid pAT-trp-phoA-HSA-A which 
contains cDNA encoding the normal human serum albumin A, of 
this invention, was entrusted to the Microbiology Industry 
Technology Institute of the Agency of Industrial Science and 
Technology, as Bikokenkinki No. 9874 (FERM P-9874). 
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Figs. 8-1 to 8-3 show base sequences of the cDNA 
encoding all of the normal human serum albumin A of this 
invention. In the figures, the sequence within [ ], from 
amino acid 152 to amino acid 303 , shows the amino acid 
sequence of the C-end side of the human serum albumin 
protein fragment of this invention and the base sequence 
encoding it. 

Fig. 9 shows the process of producing the plasmids pUC- 
phoA-mHSA and pAT-trp-phoA-mHSA. 

Fig. 10 shows the process of producing the plasmids 
pUC-tHSA and pAT-trp-tHSA. 

Fig. 11 shows the process of producing the plasmid pAT- 
t rp-phoA- tHS A . 

Fig. 12 is an SDS-polyacrylamide gel electrophoresis 
diagram of the expression products of the plasmid pAT-trp- 
phoA-mHSA (lane 4), pAT-trp-tHSA (lane 2), and pAT-trp-phoA- 
tHSA (lane 3); the protein bands were stained with Coomasie 
Brilliant Blue. Lane 1 represents the size markers: 
phosphorylase B (molecular weight 94,000), bovine serum 
albumin (molecular weight 67,000), ovalbumin (molecular 
weight 43,000), carboxylic acid dehydrogenase (molecular 
weight 30,000), soybean trypsin inhibitor (molecular weight 
20,000), and lactoalbumin (molecular weight 14,400). The 
arrows indicate the various expression products. 
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Fig. 3 
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Key to Fig. 3 

1 . Fragment 

2 . Large fragment 

3. Joining, characteristic transformation 

4. Signal 

5. Sequence of phoA-SAL II junction part 
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Fig. 6 
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Key to Fig. 6 

1. Base pairs 

2 . Prepro leader sequence 

3. Mature HSA coding region 
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Key to Fig. 7-2 

1. (From Fig. 2-1) [apparently misprint for "7-1 - -Trans . ] 

2 . Colif orra bacteria DNA polymerase I treatment 

3 . Fragment 

4 . Promoter 
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1 . Fragment 
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